Introduction
The most common types of fungal keratitis, which is one of the most frightening diseases in ophthalmology, are filamentous fungi (Fusarium types, Aspergillus types) and yeast fungi (Candia types, Cryptococcus types). Filamentous species were the most common causative pathogens (1) . Most studies report that traumas caused by plant and organic material are the most common causes of fungal keratitis. Other risks include use of contact lens, use of topical steroids and antibiotics, corneal surface diseases (herpes keratitis, keratitis sicca, atopic keratoconjunctivitis, recurrent erosion), eye surgery (reactive surgery, keratoplasty, loose corneal sutures), immune suppression, and diabetes (2) . Early stages of the infection might be controlled by appropriate antifungal agents, but therapeutic penetrating keratoplasty (TPKP) is the treatment of choice for intractable cases (3). In most cases after TPKP the pathogen is successfully eradicated by surgery and the development of endophthalmitis, orbital cellulitis, or even panophthalmitis is avoided. This study aims to present two cases who developed fungal keratitis after an organic trauma and who were treated with TPKP in the early period.
Case 1
The fourteen-years old female patient came with the complaints of pain, redness, and reduced vision after something got into her left eye while working in the field two days before. Visual acuity (VA) was 0.0001 in the left eye. Intraocular pressure (IOP) was normal digitally. In the central left eye cornea, there was suppurative lesion, corneal thinning, and hypopyon ( Figure 1a) . Posterior segment was normal by ultrasound examination.
Corneal scrapings obtained were inoculated onto 5% blood agar, EMB (Eosin Methylene Blue) agar, chocolate agar, and SDA (Sabouraud dextrose agar) media. Plenty of hyphal was observed in the direct microscopic examination. Fungal keratitis was diagnosed. The treatment was started with Fortified vancomycin (50 mg/ml), Fortified ceftazidime (50 mg/ml), and amphotericin B 0,15 % in hourly doses. Natamycin pomade was not given because it is not available in our country. No reduction in the size of the lesion was detected on the 4th day of the treatment ( Figure 1b) . On the contrary, due to the extension of infiltrates through limbus, topical voriconazole was aimed, but it could not be obtained. Then, TPKP was performed with the patient under general anesthesia on the 7th day of the trauma and on the 5 th day of the topical amphotericin B 0,15 % treatment. Excision of the recipient cornea was performed with 7.75 mm vacuum trepan in the size involving all infective corneas. The membranes covering the iris surface and angle in anterior chamber were removed. The tissue, which was excised was sent for microbiology evaluation.
Anterior chamber and margin of the recipient cornea were washed with amphotericin B (0.05/1 cc). Then, a new operation table and set were prepared; 8.25 mm size donor cornea was sutured to the recipient bed, one by one and using 10/0 nylon suture. 0,005mg/0,1cc amphotericin B was performed by intracameral. Following the operation, acetazolamide 250 mg tablet (twice a day), topical moxifloxacin (six times a day), topical amphotericin B 0,15 % (eight times a day), artificial tears (eight times a day), topical cyclosporine 0,05% drop (four times a day) methylprednisolone tablet 32 mg/day, lansoprazole tablet (once a day) was started. There was culture growth in the post-operative period. Type description of the strain was performed using VITEK® MS MALDI-TOF (Matrix assisted laser desorption ionization time of flight mass spectrometry) version 2.0 system. Type description was reported 99.4% as Fusarium solani (Figure 2 a-d) . Moxifloxacin, methylprednisolone (in tapering doses) and lansoprazole tablet was stopped in the third post-operative week. Dexamethasone drops (two times a day) was included in the treatment and continued in increasing doses. Topical amphotericin B 0,15 % was continued in tapering doses until the third post-operative month. Graft transparency was found to continue until the 9 th month of the follow-ups, no recurrence or fungal reactivation was detected (Figure 1c-f) . Best corrected visual acuity (BCVA) was 0.8 in the postoperative 9 th month; and IOP was normal.
Case 2
63 years-old male patient came to the clinic with the complaint that a walnut fell on his left eye a day before. VA was 0.03 in the left eye. IOP was normal digitally. In the central left eye cornea, there was infiltrative lesion, corneal thinning, and hypopyon ( Figure 3a) . Posterior segment was normal on ultrasound examination. Fungal was positive in direct microscopic examination, but no growth was displayed in culture. The treatment was started with hourly doses of Fortified vancomycin (50 mg/ml), Fortified ceftazidime (50 mg/ml), amphotericin B 0,15 %. However, because there was no response to the present treatment and progress, the antifungal was changed on the second day. Topical voriconazole (1%) was given hourly. Besides, intrastromal and intracameral (0.1mg/0.1cc doses) voriconazole, amniotic membrane transplantation (AMT) was applied due to central corneal thinning. There was no response to the treatment (Figure 3b) . TPKP was performed under local anesthesia on the 4th day of the topical voriconazole treatment and 7 th day of the trauma. Differently from Case 1, preoperative anterior chamber and recipient corneal margin was washed with voriconazole (0.1 mg/0.1cc) and 0,1 mg/0,1cc voriconazole intracameral was performed. Medication in the post-operative period was done similarly to the medication in Case 1. Graft transparency was protected in the post-operative period; no recurrence or fungal reactivation was detected (Figure 3c, d) . BCVA was 0.5 with a grade 2 nuclear sclerosis in the postoperative 11 th months; and IOP was normal.
Discussion
Corneal fungal infections form between 6 to 53% of ulcerative keratitis. Fungal keratitis are generally related with traumas caused by plants or metals contaminated with fungi; and they are generally formed through the medium of filamentous fungi. Trauma can be too weak for the patient to remember (2). In both cases the present study had an organic trauma history. In India, 10.7% out of 264 fungus keratitis were found to have Fusarium solani (4). The Fusarium proportion was found between 45 and 67 % in studies conducted in Brazil (5). The present study has also detected Fusarium in Case 1, but no culture growth was displayed in the other case. If there is hyphae and filamentous fungus growth in culture, topical 5 % natamycin seems to be the optimal medicine, and topical 0.15% amphotericin-B is an alternative. As natamycin is not available in our country, amphotericin-B was used as the first option in this study. Surgery is needed in cases which show progress despite maximum antifungal treatment, which have an extension tendency to limbus, and which have perforation threat. In a study conducted in Brazil, 22 cases out of 41 (54%) needed PKP; and 19 of these 22 cases were observed to have a perforation and 3 of them had no response to the medical treatment (5). Oechsler et al. Investigated 52 patients with fungal keratitis, performed PKP in 7 patients, and detected fusarium in all these 7 patients. Of these 7 patients, 4 of them were found to have a perforation and 3 of them gave no response to the medical treatment (6) . In the present study early surgical intervention was preferred for both cases because of severe pain, no response to the treatment, and the tendency of infiltrates to extend to the limbus. Use of corticosteroid in the post-operative period requires a great deal of attention in order to prevent graft reaction. Inflammation of corticosteroid infection or the probability of causing super infection should be kept in mind. Perry et al. reported that use of cyclosporine-A after PKP (0.5%) is a good alternative to corticosteroid (7) . In this study, topical steroid was not used in the first three post-operative weeks. Later on, it was applied in increasing doses and under the umbrella of a topical antifungal. Topical cyclosporine-A (0.05%) was used as of the first post-operative day. Recent studies have reported that early surgery performed without waiting perforation and the extension of the lesion to limbus has better outcomes in resistant cases (8, 9) . Rapid visual success, symptomatic relief, and shorter hospital stay have been achieved by the early surgery intervention in the cases in this study. Both cases were discharged from the hospital on the third postoperative day.
Conclusion
Consequently, with the two cases diagnosed with fungal keratitis, the present study has proven that TPKP performed in the early period enables rapid infection eradication and rapid visual success.
